
N88- 1 0 8 7 4  

MISSION PECULIAR EQUIPMENT SUPPORT STRUCTURE 
A PLATFORM FOR SPACE CONSTRUCTION 

Robert Hill 
Teledyne Brown Engineering 

Huntsville, Alabama 

Space Construction Conference 
Langley Research Center 

Hampton, Virginia 
August 6-7, 1986 

PR.ECEDING PAGE BLANK NOT FILMEI) 

55 



INTRODUCTION 

America’s Space T r a n s p o r t a t i o n  System (STS), t h e  Space S h u t t l e ,  
r e q u i r e s  carriers t o  suppor t  payloads i n  t h e  cargo  bay. 
t h e  Mission P e c u l i a r  Equipment Support S t r u c t u r e  (MPESS) w a s  designed t o  
c a r r y  p a r t i a l  payloads aboard t h e  S h u t t l e .  With completion and approval  
of t h e  MPESS des ign ,  Teledyne Brown Engineering b u i l t  s i x  s t r u c t u r e s  and 
d e l i v e r e d  them t o  t h e  Na t iona l  Aeronaut ics  and Space Adminis t ra t ion  
(NASA). 

The MPESS i s  a l i g h t w e i g h t  c a r r i e r  t h a t  b r i d g e s  the S h u t t l e  payload 
bay from s i l l  t o  s i l l  and occupies  approximately one-fourth of t h e  bay. 
The MPESS a t t a c h e s  t o  t h e  s i d e s  and bottom of t h e  S h u t t l e  cargo  bay, and 
t h e r e  are 30 o r  more l o c a t i o n s  where i t  can be pos i t ioned .  
suppor t  1,916 k i lograms (4,225 pounds) of payload. 
c o n s t r u c t i o n  c o n s i s t s  of a n  upper s e c t i o n  f o r  experiment a t tachment  and 
a lower t r u s s  type  s e c t i o n  t h a t  p rov ides  a d d i t i o n a l  suppor t ,  s t a b i l i t y ,  
and load  c a r r y i n g  c a p a b i l i t y .  The b a s i c  MPESS carrier can be o u t f i t t e d  
w i t h  equipment t o  become a l a b o r a t o r y  f o r  s c i e n t i f i c  r e s e a r c h  o r  a 
p la t form f o r  c o n s t r u c t i o n  o r  deployment of l a r g e  space s t r u c t u r e s .  

Two space  c o n s t r u c t i o n  experiments,  t h e  Experimental  Assembly of 
S t r u c t u r e s  i n  Ex t raveh icu la r  A c t i v i t y  (EASE) and the Assembly Concept 
f o r  Cons t ruc t ion  of  E r e c t a b l e  Space S t r u c t u r e s  (ACCESS) were mounted on 
the MPESS in s ide  t h e  Space S h u t t l e  payload bay. For t h e  F.ASE/ACCESS 
miss ion ,  t h e  MPESS served  as a n  equipment carr ier  and as a work p l a t fo rm 
f o r  the two a s t r o n a u t s  who assembled t h e  s t r u c t u r e s  i n  o r b i t .  While the 
MPESS w a s  somewhat benign compared t o  t h e  experiment hardware, i t  worked 
i d e a l l y  as a p la t fo rm f o r  c o n s t r u c t i n g  t h e  two l a r g e  space s t r u c t u r e s .  
The EASE/ACCESS miss ion  w a s  h i g h l y  s u c c e s s f u l ,  and r e s u l t s  from t h e  
miss ion  are c o n t r i b u t i n g  s i g n i f i c a n t l y  t o  ongoing space  programs. 

A s  a r e s u l t ,  

It can 
Its b a s i c  

CUSTOMIZING THE MPESS FOR THE EASE/ACCESS PAYLOAD 

NASA Headquarters s e l e c t e d  t h e  EASE and ACCESS experiments and 
a s s igned  them as a payload t o  be flown aboard Space S h u t t l e  mis s ion  61-B 
from November 26 t o  December 2 ,  1985. The Marsha l l  Space F l i g h t  Center 
(MSFC) Spacelab Payload P r o j e c t  O f f i c e  w a s  r e s p o n s i b l e  f o r  managing t h e  
EASE/ACCESS miss ion .  
a p p r o p r i a t e  payload carr ier  f o r  the two experiments and des ign ing  a p l a n  
f o r  i n t e g r a t i n g  t h e  experiments w i t h  t h e  carrier t o  form t h e  payload. 

The MPESS w a s  s e l e c t e d  as t h e  EASE/ACCESS carrier because i t  was 
a v a i l a b l e  f o r  f l i g h t  i n  t h e  inven to ry  of NASA hardware. On previous  
mis s ions ,  t h e  MPESS w a s  used t o  suppor t  s c i e n t i f i c  i n s t rumen t s  and a 
l a r g e  deployable  space  s t r u c t u r e  This  s u c c e s s f u l  t r a c k  r eco rd  sugges ted  
t h a t  the MPESS would be a s t a b l e  work p l a t fo rm f o r  t h e  EASE/ACCESS 
c o n s t r u c t i o n  experiments y e t  t a k e  a minimal amount of space  i n  t h e  
payload bay. 

Teledyne Brown, t h e  MSFC Payload Mission I n t e g r a t i o n  Con t rac to r ,  
des igned  and f a b r i c a t e d  the MPESS f o r  NASA and customized i t  f o r  t h e  
EASE/ACCESS payload. 
mounting t h e  exper iments ,  c a n i s t e r s  f o r  stowing equipment, and 
r e s t r a i n t s  f o r  a i d i n g  crew members du r ing  t h e  Ex t raveh icu la r  A c t i v i t y  
(EVA). 

Th i s  r e s p o n s i b i l i t y  inc luded  s e l e c t i n g  t h e  

The MPESS had t o  be o u t f i t t e d  w i t h  equipment f o r  
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In its basic form, the MPESS is 70 centimeters (27.5 inches) from 
front to back, 441 centimeters (173.5 inches) wide, and 262 centimeters 
(103 inches) deep with the top surface approximately level with the 
Shuttle cargo bay sill and the triangular base reaching to an attach 
point at the bottom (keel) of the cargo bay. 
join the MPESS with the side of the Shuttle. 
members are 10 centimeter by 10 centimeter ( 4  inch by 4 inch) aluminum 
alloy square tubes with interconnecting members dividing the upper 
platform into six sections or bays. 
crossmembers are joined by stainless steel fasteners. 
the basic MPESS design. 

Four standard trunnions 
The main structural 

The members and diagonal 
Figure 1 shows 

BASIC MPESS 

U 

FIGURE 1 
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S t r u c t u r a l  members may be added t o  t h e  b a s i c  MPESS t o  accommodate 
a n  assortment  of  experiment equipment. This  t ype  of  c o n s t r u c t i o n  
enab le s  t h e  suppor t  s t r u c t u r e  t o  accommodate experiments  of  va r ious  
s i z e s  and shapes.  Its open, t russ - type  c o n s t r u c t i o n  a l s o  a l lows  access 
f o r  experiment i n s t a l l a t i o n  and removal. S t r u c t u r e s  may be a t t a c h e d  a t  
s t anda rd  b o l t  l o c a t i o n s  on t h e  MPESS o r  may r e q u i r e  t h e  u s e  of unique 
i n t e r f a c e  hardware o r  b racke t s  t o  adapt  t h e  experiment t o  t h e  suppor t  
s t r u c t u r e  b o l t  l o c a t i o n s .  

w a s  t o  des ign  a b l u e p r i n t  showing t h e  approximate l o c a t i o n s  of t h e  
experiment hardware on t h e  equipment suppor t  s t r u c t u r e .  
f o r  EASE beams t o  be  mounted on t h e  f r o n t  f a c e  of t h e  t r iangle-shaped  
MPESS s t r u c t u r e  and f o r  connector  c l u s t e r s  (nodes)  and one base c l u s t e r  
t o  be  mounted on t o p  of t h e  p la t form.  For ACCESS, t h e  s t r u t s  were t o  be 
stowed i n s i d e  two c a n i s t e r s  mounted on t o p  of  t h e  MPESS; nodes were t o  
be  stowed i n s i d e  a r o t a t i n g ,  c i r c u l a r  c a n i s t e r  a t t a c h e d  t o  t h e  back s i d e  
of t h e  MPESS; and a n  assembly f i x t u r e  on which ACCESS w a s  b u i l t  was t o  
be clamped on t h e  back s i d e  of  t h e  MPESS i n  a h o r i z o n t a l  p o s i t i o n  
p a r a l l e l  t o  t h e  t o p  of t h e  MPESS platform.  
f i n a l  MPESS c o n f i g u r a t i o n  wi th  t h e  EASE/ACCESS equipment a t t ached .  

Before t h e  equipment could be mounted i n  t h i s  c o n f i g u r a t i o n ,  
Mission P e c u l i a r  Equipment (ME'E) had t o  be  designed t o  provide an 
i n t e r f a c e  f o r  a t t a c h i n g  t h e  hardware t o  t h e  MPESS. I n i t i a l l y ,  Teledyne 
Brown worked wi th  MSFC t o  des ign  n i n e  i n t e r f a c e  p l a t e s ,  each 
approximately 86.3 cen t ime te r s  by 96.5 cen t ime te r s  (34 inches  by 38 
i n c h e s ) ;  t h r e e  p l a t e s  each were t o  be mounted t o  t h e  f r o n t ,  t op ,  and 
rear of t h e  MPESS. 

These i n i t i a l  p l a t e s  were one inch  t h i c k ;  however, as weight of t h e  
experiment hardware inc reased ,  t h e  t o t a l  payload weight  had t o  be 
reduced t o  s t a y  w i t h i n  t h e  payload's weight l i m i t s .  L i g h t e r  p l a t e s  were 
s u b s t i t u t e d  i n  n o n - c r i t i c a l  areas, b u t  t h e  p l a t e s  remained a n  i n c h  t h i c k  
a t  l o a d  c a r r y i n g  p o i n t s  where hardware w a s  t o  be d i r e c t l y  a t t a c h e d .  The 
f i n a l  c o n f i g u r a t i o n  used t h i n  i n t e r f a c e  p l a t e s  b r idg ing  areas between 
t h e  h e a v i e r  mounting p l a t e s .  A t o t a l  of 24 p l a t e s  were used w i t h  t e n  
p l a t e s  on t h e  top ,  n i n e  on t h e  back and,  f i v e  on t h e  f r o n t  of t h e  MPESS. 
Some of  t h e  at tachment  p l a t e s  were f u r t h e r  machined t o  l i g h t e n  them 
a f t e r  stress tes t s  i n d i c a t e d  t h a t  t hey  could be l i g h t e r  wi thout  
a f f e c t i n g  t h e i r  l o a d  c a r r y i n g  capac i ty .  
pane ls  behind t h e  EASE beams were covered wi th  Beta c l o t h ;  heav ie r  
material w a s  n o t  needed because no equipment was mounted he re ,  b u t  
cover ing  was requ i r ed  t o  prevent  t h e  EASE beams from becoming wedged 
i n s i d e  t h e  MPESS framework. 
MPESS from 518 ki lograms (1,140 pounds) t o  195 ki lograms (430  pounds) 
wi thout  compromising s a f e t y .  

who would assemble t h e  s t r u c t u r e s ,  crew a i d s  were necessary .  Handra i l s  
were needed t o  h e l p  t h e  a s t r o n a u t s  t r a n s l a t e  about  t h e  work area, and 
f o o t  r e s t r a i n t s  were needed t o  anchor t h e  a s t r o n a u t s  i n  p l a c e  as they  
assembled t h e  s t r u c t u r e s .  The l o c a t i o n  of  t h e s e  a i d s  was c r i t i c a l  t o  
t h e  success  o f  bo th  experiments ,  e s p e c i a l l y  t h e  ACCESS experiment 
because t h e  a s t r o n a u t s  were requ i r ed  t o  be anchored i n  t h e  f o o t  
r e s t r a i n t s  as they  b u i l t  t h e  s t r u c t u r e  bay by bay i n  assembly l i n e  
f a sh ion .  (The EASE experiment w a s  b u i l t  w i t h  t h e  a s t r o n a u t s  working i n  
f i x e d  f o o t  r e s t r a i n t s  and u n r e s t r a i n e d  w h i l e  t e t h e r e d . )  

The f irst  s t e p  i n  t a i l o r i n g  t h e  MPESS f o r  t h e  EASE/ACCESS payload 

The p lan  c a l l e d  

F igu res  2 and 3 show t h e  

To reduce weight even f u r t h e r ,  

These techniques  reduced t h e  weight of t h e  

S ince  t h e  MPESS was t o  s e r v e  as a work s t a t i o n  f o r  t h e  a s t r o n a u t s  
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MISSION PECULIAR EQUIPMENT SUPPORT STRUCTURE 
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MISSION PECULIAR EQUIPMENT SUPPORT STRUCTURE 
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Experiment requirements  d i c t a t e d  t h e  g e n e r a l  l o c a t i o n  f o r  t h e  
h a n d r a i l s  and f o o t  r e s t r a i n t s .  
s t anda rds  MSFC-STD-412 and JSC-10615A) 
around t h e  MPESS a t  d i f f e r e n t  times dur ing  t h e  EVAs, h a n d r a i l s  were 
pos i t i oned  i n  s e v e r a l  l o c a t i o n s  inc lud ing  t h e  s i d e s  of t h e  MPESS and on 
t h e  ACCESS s t r u t  and node c a n i s t e r s .  Foot r e s t r a i n t s  used f o r  ACCESS 
were a t t a c h e d  t o  t h e  t o p  and forward s i d e  of t h e  MPESS. 
r e s t r a i n t  used f o r  t h e  EASE experiment w a s  l o c a t e d  on t h e  forward s i d e  
of t h e  MPESS where t h e  EASE beams were clamped. 

an thropometr ic  s t anda rds  were used t o  determine temporary l o c a t i o n s  f o r  
t h e  h a n d r a i l s  and f o o t  r e s t r a i n t s .  It was c r i t i c a l  t h a t  t h e s e  crew a i d s  
be l o c a t e d  f o r  s a f e t y  and ease of  ope ra t ions .  
r e s t r a i n t s  had t o  be  pos i t i oned  s o  t h a t  each crew m e m b e r  could reach  
des igna ted  p a r t s  of t h e  s t r u c t u r e s .  For i n s t a n c e ,  t h e  EVA a s t r o n a u t  had 
t o  b e  a b l e  t o  r each  t h e  assembly f i x t u r e  t o  connect  nodes and s t r u t s  and 
b u i l d  each  s i d e  of t h e  t e n  cel ls  that formed t h e  ACCESS t r u s s  tower. 
For t h e  EASE experiment ,  t h e  crew member unstowing t h e  beams had t o  be  
a b l e  t o  hand t h e  beams t o  h i s  p a r t n e r  working approximately 4 meters 
( 2  feet)  away a t  t h e  t o p  of t h e  s t r u c t u r e .  

would assemble t h e  s t r u c t u r e s  were measured f o r  reach ,  body l e n g t h ,  and 
o t h e r  human f a c t o r s  d a t a .  
r e s t r a i n t s  were a d j u s t e d  c o n t i n u a l l y  as a r e s u l t  of s e v e r a l  n e u t r a l  
buoyancy s imula t ions  i n  which t h e  crew p r a c t i c e d  working i n  f o o t  
r e s t r a i n t s  w h i l e  assembling and disassembling t h e  s t r u c t u r e s  and doing 
o t h e r  experiment t a s k s .  
f o r  t h e  EASE/ACCESS h a n d r a i l s  and f o o t  r e s t r a i n t s .  

Equipment, t h e  i n t e r f a c e  p l a t e s ,  h a n d r a i l s ,  and suppor t  b racke t s  f o r  t h e  
f o o t  r e s t r a i n t s  were f a b r i c a t e d  a t  Teledyne Brown Engineering 
faci l i t ies .  
q u a l i t y  c o n t r o l  c r i te r ia  t o  provide f l i g h t  q u a l i t y  hardware meeting a l l  
s a f e t y  requi rements ;  t h e r e f o r e ,  safety v e r i f i c a t i o n  w a s  a s su red .  

a t t a c h e d  t o  t h e  MPESS. The h a n d r a i l s  and f o o t  r e s t r a i n t  suppor t  
brackets w e r e  attached t o  the MPESS f o r  a f i t  check bu t  t hey  were 
removed and shipped i n  s e p a r a t e  c o n t a i n e r s  t o  Kennedy Space Center  
(KSC). The EASE components a l s o  were a t t a c h e d  t o  t h e  MPESS t o  ensu re  
adequate  f i t s  and proper  envelope c l ea rances .  After t h e s e  checks,  t h e  
MPESS w a s  packaged and shipped t o  KSC f o r  i n t e g r a t i o n  of t h e  experiment 
hardware. A t  t h e  Kennedy Center ,  t h e  payload w a s  assembled i n  t h e  
Opera t ions  and Checkout Bui lding.  
Brown were on ca l l  as t e c h n i c a l  a d v i s o r s  and were p resen t  a t  KSC when 
t h e  crew e x e r c i s e d  t h e  i n t e g r a t e d  hardware; however, no mod i f i ca t ions  
were made t o  t h e  MPESS a t  t h i s  t i m e .  

and af ter  i n t e g r a t i o n  t o  a s c e r t a i n  t h a t  t h e  des ign  and assembly of  a l l  
systems were compatible  w i t h  t h e  requi rements  of t h e  o r b i t e r  i n t o  which 
i t  w a s  placed.  During t h e  KSC c l o s e o u t  i n s p e c t i o n ,  personnel  d i scovered  
t h a t  a h a n d r a i l  s l i g h t l y  i n t e r f e r e d  w i t h  t h e  RMS envelope. 

( A l l  crew a i d s  were pos i t i oned  per  NASA 
Since  t h e  crew members moved a l l  

A f o o t  

Before s p e c i f i c  a s t r o n a u t s  were named t o  t h e  miss ion ,  

This  meant t h a t  t h e  

Once t h e  crew w a s  ass igned  t o  t h e  miss ion ,  t h e  two a s t r o n a u t s  who 

The l o c a t i o n s ,  h e i g h t ,  and l e n g t h  of t h e  f o o t  

F igu res  2 and 3 show t h e  f i n a l  c o n f i g u r a t i o n  

With t h e  completion of t h e  des ign  f o r  t h e  Mission P e c u l i a r  

These components were designed and b u i l t  p e r  e s t a b l i s h e d  

P r i o r  t o  t h e  completion of manufactur ing,  t h e  i n t e r f a c e  p l a t e s  were 

Personnel  from NASA and Teledyne 

Other i n s p e c t i o n s  and checks were performed by KSC personnel  du r ing  

After 
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c o n s u l t i n g  w i t h  t h e  crew, a d e c i s i o n  w a s  made t o  remove t h e  h a n d r a i l  
r a t h e r  t han  modify it t o  a s h o r t e r  h e i g h t  o r  change i ts  l o c a t i o n .  
problems occurred  on o r b i t  as a r e s u l t  of removing t h i s  handra i l .  

No 

ENSURING EFFICIENT OPERATIONS 

Once t h e  MPESS has  been customized t o  suppor t  a p a r t i c u l a r  payload, 
t h e  nex t  s t e p  i s  t o  ensure  t h a t  it w i l l  work e f f i c i e n t l y  and s a f e l y .  
During t h e  des ign ,  manufactur ing,  and i n t e g r a t i o n  process ,  Teledyne 
Brown suppor ted  a d d i t i o n a l  e f f o r t s  t o  ensure  t h a t  t h e  t o t a l  i n t e g r a t e d  
payload would f i t  p rope r ly  i n  t h e  cargo bay. Analyses were performed 
based on drawings and in fo rma t ion  supp l i ed  by t h e  experimenters  t o  
a s c e r t a i n  t h e  c o r r e c t  l a y o u t  and envelope of  t h e  t o t a l  i n t e g r a t e d  
payload. This  guaranteed that no p a r t  o f  t h e  experiment payload would 
extend beyond t h e  c l e a r a n c e s  f o r  crew t r a n s l a t i o n  o r  would i n t e r f e r e  
wi th  t h e  ope ra t ion  o f  p a r t s  of t h e  Space Transpor t a t ion  System such as 
t h e  payload bay doors  o r  t h e  Remote Manipulator System (RMS). 

a t t a c h e d  t o  t h e  i n t e r f a c e  p l a t e s  were analyzed.  This  r e sea rch  proved 
that t h e  p l a t e s  were s t r o n g  enough t o  suppor t  l o a d s  induced on t h e  
hardware as t h e  s t r u c t u r e s  were assembled and a l s o  du r ing  launch  and 
landing .  
s i m i l a r  data w e r e  a l r e a d y  a v a i l a b l e  from previous  f l i g h t s .  

v e r i f i c a t i o n  of  safe and compatible  i n t e r f a c e s  i n  t h e  MSFC Neu t ra l  
Buoyancy Simulator  (NBS). A mockup o f  t h e  MPESS w a s  designed and 
f a b r i c a t e d  f o r  s e v e r a l  series of  tests completed i n  t h e  two-year per iod  
be fo re  t h e  mission.  These tests were c r i t i ca l  i n  de te rmining  t h e  proper  
placement o f  t h e  f o o t  r e s t r a i n t  suppor t s  r e q u i r e d  by t h e  crew f o r  
experiment o p e r a t i o n  and crew h a n d r a i l s  r equ i r ed  f o r  t r a n s l a t i o n  between 
work s t a t i o n s .  
t r o u b l e  f r e e  o p e r a t i o n  of t h e  MPESS and t o  c o l l e c t  d a t a  t o  r e f i n e  t h e  
payload f o r  on-orb i t  ope ra t ions .  
t h e  MSFC/NBS. 

A s  t h e  miss ion  launch  d a t e  approached, t r a i n i n g  took p l a c e  i n  t h e  
MSFC/NBS and t h e  Johnson Space Center  Weight less  Environment Tra in ing  
F a c i l i t y  (WETF). These tests focused on t r a i n i n g  t h e  crew t o  assemble 
and d isassemble  t h e  experiments  and perform o t h e r  t a s k s  such  as removing 
t h e  assembled s t r u c t u r e s  from t h e  M P E S S  f o r  manipula t ions  and then  
r e a t t a c h i n g  them t o  t h e  suppor t  s t r u c t u r e .  Even a t  t h i s  s t a g e ,  hardware 
and o p e r a t i n g  procedures  cont inued  t o  be r e f i n e d .  
culminated i n  j o i n t  i n t e g r a t e d  s imula t ions  du r ing  which t h e  crew 
p r a c t i c e d  c r i t i ca l  EVA o p e r a t i o n s  i n  t h e  WETF whi l e  o t h e r  personnel  
rehearsed  t h e i r  r o l e s  i n  suppor t ing  t h e  f l i g h t  from t h e  ground. 

When i n t e g r a t e d  i n t o  t h e  cargo  bay of t h e  o r b i t e r ,  t h e  payload 
remained dormant u n t i l  e x e r c i s e d  by t h e  crew members du r ing  t h e  two 
EVAs. During t h e  s t r u c t u r a l  a s sembl i e s ,  t h e  MPESS i n t e g r a t i o n  team 
along w i t h  t h e  MSFC miss ion  management team and t h e  exper imenters  were 
on hand a t  both  t h e  JSC Customer Support  Room (CSR) and t h e  MSFC 
Hun t sv i l l e  Operat ions Support  Center  (HOSC) t o  provide t e c h n i c a l  
e x p e r t i s e .  

I n  ano the r  s tudy ,  l o a d s  a t  t h e  p o i n t s  where t h e  experiment hardware 

NO thermal  a n a l y s i s  o f  t h e  MPESS hardware w a s  needed because 

Another i n t e g r a l  p a r t  of t h e  EASE/ACCESS payload development w a s  

Teledyne Brown suppor ted  MSFC i n  t h e s e  t es t s  t o  a s s u r e  

F igure  4 shows EASE being assembled i n  

Tra in ing  a c t i v i t y  

Only one minor problem occurred ;  du r ing  t h e  second EVA t h e  
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EASE base cluster connector could not be permanently reattached into the 
receptacle on the MPESS. 
replacing the base cluster connector with a spare EASE node cluster and 
completing the experiment operations. 

astronauts assembled and disassembled the 12-meter (40-foot) ACCESS 
truss tower, and they assembled and disassembled the EASE tetrahedron 
several times. For the second EVA, they completed a variety of tasks 
including assembling and disassembling both structures from the 
Manipulator Foot Restraint (MFR) work station attached to the RMS and 
removing and manipulating the assembled structures. 
these activities, the MF'ESS proved to be a stable platform. Figure 5 
shows EASE being assembled in orbit. 

The astronauts solved this problem by 

All  other operations proceeded smoothly. During the first EVA, the 

Throughout all 
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I I 
OTHER APPLICATIONS FOR THE MPESS 

Seve ra l  Mission P e c u l i a r  Equipment Support S t r u c t u r e s  have been 
NASA c u r r e n t l y  has f i v e  of t h e s e  used a l r e a d y  f o r  S h u t t l e  missions.  

carriers a v a i l a b l e  f o r  use  i n  i t s  inventory  of STS equipment. Each 
MPESS h a s  a 10-year s h e l f  l i f e  and i s  designed t o  be  flown f o r  10 
miss ions ;  t hen  i t  can  be reused after i t  i s  r e q u a l i f i e d  f o r  f l i g h t .  

S ince  t h e  S h u t t l e  must t r a n s p o r t  a v a r i e t y  of  payloads,  t h e  suppor t  
s t r u c t u r e  f i l l s  t h e  need f o r  a carrier system t h a t  can accommodate 
d i f f e r e n t  experiments .  However, u n l i k e  some o t h e r  S h u t t l e  carriers, t h e  
MPESS occupies  only  0.91 meters ( 3  f e e t )  of t h e  cargo  bay. Per  NASA 
requirements  t h e  s t r u c t u r e  was designed t o  have a s t anda rd  ho le  
i n t e r f a c e  p a t t e r n ,  p rovide  suppor t  a t  a n  e l e v a t e d  p o s i t i o n ,  and have a 
n a t u r a l  f requency  between t h e  STS l i f t o f f  and l and ing  frequency.  

The f irst  payload t o  use  t h e  suppor t  s t r u c t u r e  was t h e  MSFC managed 
OSTA-2 payload composed of two sets of  experiments  f o r  i n v e s t i g a t i n g  
materials process ing  i n  microgravi ty .  This  payload was launched on June 
18, 1983 aboard  STS-7 and w a s  one of  NASA’s f i r s t  science miss ions  on 
t h e  S h u t t l e .  One experiment,  t h e  Materials Experiment Assembly (MEA), 
sponsored by NASA s t u d i e d  two ways of mixing metals i n  microgravi ty  t o  
make advanced a l l o y s  and semiconductors.  
by t h e  West German Min i s t ry  f o r  Research and Technology s t u d i e d  f l u i d  
dynamics and t h e  way metals mix and d i s p e r s e  i n  low g r a v i t y .  

Materials Science Laboratory (MSL) missions.  For t h e s e  payloads,  t h e  
MPESS was o u t f i t t e d  w i t h  fu rnaces  f o r  s tudying  a l l o y s  p rocess ing  i n  
space  and a c o u s t i c  l e v i t a t o r s  f o r  f l u i d  behavior  r e sea rch .  
EASE/ACCESS payload, t h e s e  miss ions  r equ i r ed  l i t t l e  crew i n t e r a c t i o n .  
Therefore ,  when t h e  MPESS was customized f o r  t h e s e  miss ions ,  i n t e g r a t i o n  
p l anne r s  concen t r a t ed  on provid ing  t h e  suppor t  s t r u c t u r e  w i t h  t h e  
thermal ,  electrical ,  and command and d a t a  handl ing  systems necessary  t o  
suppor t  t h e  experiments .  

payload ded ica t ed  t o  c o l l e c t i n g  d a t a  on l a r g e ,  deployable  s o l a r  a r r a y  
pane l s  similar t o  those  being designed f o r  f u t u r e  s p a c e c r a f t .  During 
this mission, a large 30.9-meter (100-foot) s o l a r  a r r a y  was deployed 
s u c c e s s f u l l y  i n  s e v e r a l  c o n f i g u r a t i o n s  from a c a n i s t e r  mounted on t o p  of 
t h e  MPESS. When t a i l o r i n g  t h e  MPESS f o r  t h i s  experiment ,  i n v e s t i g a t o r s  
had t o  c o n c e n t r a t e  on connec t ing  complex a v i o n i c s  equipment r e q u i r e d  t o  
monitor  and c o n t r o l  t h e  deployment and r e t r a c t i o n  of t h e  a r r a y .  

The MPESS has  a l s o  been adapted f o r  two Goddard Space F l i g h t  Center  
(GSFC) programs: Spa r t an  and G e t  Away S p e c i a l  (GAS) c a n i s t e r  br idges .  
For Spa r t an ,  t h e  MPESS is  equipped w i t h  a n  MSFC re lease /engage  mechanism 
t o  which t h e  Spa r t an  carrier can be  a t t ached .  
a l lows  Spa r t an  t o  be  deployed and r e a t t a c h e d  by t h e  RMS. 
br idge  program, any combination of  5 t o  12  c a n i s t e r s ,  weighing from 
158.8 t o  181.4 ki lograms (350 t o  400 pounds),  can  be mounted t o  t h e  
s i d e s  of t h e  MPESS. 
i nc lud ing  small, deployable  satell i tes.  

The o t h e r  experiment sponsored 

Since  t h e  s u c c e s s f u l  OSTA-2 miss ion ,  a n  MPESS has been used f o r  

Unlike t h e  

The f irst  l a r g e  s t r u c t u r e  flown aboard t h e  MPESS w a s  t h e  OAST-1 

The release mechanism 
For  t h e  GAS 

Get Away S p e c i a l s  can  c a r r y  a v a r i e t y  of  payloads 
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Upon completion of t h e  EASE/ACCESS mission,  experiment and MPE 
hardware were removed from t h e  MPESS and r e t u r n e d  t o  t h e  appropr i a t e  
o rgan iza t ion .  
KSC. Numerous f l i g h t s  contemplated f o r  t h e  nea r  f u t u r e  w i l l  use  t h e  
MPESS t o  suppor t  a v a r i e t y  of  payloads c u r r e n t l y  under development, 
i nc lud ing  a d d i t i o n a l  Materials Science Laboratory miss ions  and on-orbi t  
phased a r r a y  r a d a r  s imula t ion  experiments .  
carrier f l e e t  h a s  r e s u l t e d  i n  a system which provides  low c o s t ,  quick 
turnaround,  and f r equen t  f l i g h t  o p p o r t u n i t i e s  f o r  users. 

The MPESS was placed i n  t h e  NASA hardware inventory  a t  

The e v o l u t i o n  of t h e  MPESS 
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